Background: Cytokines have a major role in mediating immunity as well as inflammation. The main proinflammatory cytokines are activated after injury and implicated in healing interleukin-1 (IL-1), interleukin-6 (IL-6) and tumor necrosis factor-α (TNF-α). High levels of IL-6 are recorded at initial inflammatory response and start decreasing down to eight day of wounding while TNF-α level remained static and IL-1α levels showed a different pattern of change following injury and consequence of infection. Methodology: This study was conducted in Al-Kindy and Al-Wasity hospitals in Baghdad on 200 patients suffering from wounds. One hundred patients were with acute wounds infection and the other 100 patients wounded but without infection and considered as control. Interleukin-1α (IL-1α), interleukin-TNF-α (TNF-α) and interleukin-6 (IL-60) were determined utilizing ELISA kit sandwich methods (Elabscience, USA). Results: The present study revealed that the values of IL-1α, and TNF-α at 48 hours of hospitalization were 23.547 and 27.177 pg/ml among patients with infected wounds respectively, and 7.05 and 28.127 pg/ml among patients without wound infections respectively. While IL-6 showed a highest level at 96 hours of residence in hospital and the value was 183.43 pg/ml for patients with infected wounds, and the value of the same interleukin was 88.696 pg/ml at 72 hours of residence of patients without wound infections. Conclusions: Interleukin-1α elevated after 24 hr of infection and then decreased. Proinflammatory cytokines (IL-6) was detectable within 24 hr of infection. The highest concentration of IL-6 was seen with mixed bacteria and followed by gram negative bacteria and this probably due to lipopolysaccharide secretion caused an increase of IL-6 in blood circulation. Irregular changes were seen in TNF-α values with durations of patients stay in hospitals.
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Introduction
Wound infection is invasive with pathogen to a level that invokes local and systemic response of the host. Presence of pathogen causes delayed wound healing.
Bacteria are the most important pathogens contaminated wound and cause infection [1] . Inflammatory phase as a first stage of wound healing used neutrophils, macrophage, and lymphocytes [2] . Activated leukocytes, fibroblast, and endothelial cells represent the early response of tissue injury and infection to produce pro-inflammatory cytokines [3] . Cytokines have a major role in mediating immunity as well as inflammation. The main proinflammatory cytokines activated after injury and implicated in healing are interleukin-1 (IL-1α), interleukin-6 (IL-6) and tumor necrosis factor-α (TNF-α) [4] . High level on initial inflammatory response is seen with IL-6 then it decreases down to eight day postinfection. TNF-α level remains static while IL-1α shows a second peak of increasing on post infection six days later [5] . IL-1 is the first signal alerts surrounding cells to barrier damage and attracting neutrophils to the site of infection to remove bacteria and other pathogens [6] . TNF-α and IL-1β have significant influence on the site of injury in the acute inflammatory response such as activating fibroblast, endothelial and leukocytes. TNF-α causes aggregation and priming neutrophils lead to augmented response to mediators [7] . IL-6 is produced by neutrophils and monocytes which is important in initiating the healing response to be increased after wounding and persist in older wounds [8] . IL-6 has a proliferative effect on keratinocytes with chemoattractive to neutrophils [9] , as well as play roles in regulation and synthesis of c-reactive protein [10] .
The present study is an attempt to assess the values of selected cytokines suspected to be involved in acute inflammatory responses of the wounds at different times of hospital stay.
Materials and Methods

Patients
A cross-sectional study was performed at Al-Wasity and Al-Kindy hospitals of 
Estimation of Interleukins
Five milliliters of blood was collected by vein puncture using disposable syringe.
Blood samples were placed into plan tube for immunological tests. The blood tubes were left for 15 -30 minutes at room temperature for blood clotting. Tubes were centrifuged for 5 minutes at 3000 rpm. The separated serum was kept at deep freeze (−70˚C for further studies [11] . ELISA kits utilized the sandwich-ELISA principle (Elabscience, USA) for determination of IL-1α, TNF-α and IL-6
in the sera of patients at 48, 72, 96 and 120 hours of stay at hospital.
Statistical Analysis
F-test utilizing ANOVA computer program was used for data analysis and the significance was considered at P value of less than 0.05.
Results
It was found that the highest value of IL-1α was almost 24 pg/ml at 48 hours of residence and the lowest value was 1.6 pg/ml recorded at 96 hours. The concentration of this interleukin was highly elevated again at 120 hours of hospitalization of patients with wound infections (Figure 1 ). The value of IL-1α among patients without wound infection (control) was sharply decreased with time of residence in hospitals e.g. 7.05 pg/ml at 48 hours and 0.155 pg/ml at 96 hours of hospitalization i.e. the stay in hospital (Figure 2 ). The statistical analysis showed a significant difference between different values using F-test (P < 0.05). The statistical analysis of the data mentioned concerning TNF-α showed significant differences (P < 0.05) using F-test.
The present study revealed that IL-6 serum concentration of patients with wound infections was steadily increased to reach the highest value at 96 hours of hospital stay when the value was 183.4 pg/ml. Then the IL-6 amount in serum abruptly decreased at 120 hours of stay to be 51. 
Discussion
Wound healing is usually completed within two weeks after injury but the tissue remodeling may take several months even up to two years. A delay in healing could be due to number of factors particularly infections [12] . The infection might spread throughout the body via blood stream and might cause systemic symptoms such as fever, chills, tachycardia and septicaemia [13] . However, according to present study, the serum concentrations of IL-1α, TNF-α and IL-6 were estimated at 48, 72, 96, and 120 hrs of patients stay at hospitals (Figures  1-6 ). However, it was found that the concentration of IL-1α increased among patients with infected wounds particularly at 48 hrs of hospitalization i.e. time of stay, and the mean value was 23.547 pg/ml. Furthermore, the value of IL-1α sharply decreased (1.6 pg/ml) at 96 h of stay at hospital while the concentration of the same interleukin in patients with no wound infection i.e. the control group was 7.05 at 48 hrs. IL-1α values are highly related to the degree of tissue damage as well as to bacterial infection [14] . Comparatively, this pattern of change in IL-1α values was almost similar to that obtained by Schaudinn and co-workers who showed keratinocytes express IL-1α with immediate release in case of damage or infection. Schaudinn and co-workers found that IL-1α increased at injury after 20 hrs of infection which is a very useful phenomenon to discriminate distinctly between infected and uninfected wounds which indicating a response of skin cells to the infection by bacteria [14] . On the other hand, the early production of IL-α at 24 -48 hrs with its decrease at 96 hrs (1.6 pg/ml) was essential role of this interleukin in wound healing and this was almost similar to what was concluded by Divita and co-workers who showed proinflammatory cytokines concentration decreased significantly in postoperative period on the 4th day [15] . Moreover, it was noted that there was a slight difference in concentration of TNF-α between infected and noninfected wounds at 48 hrs and the values were 27.17 and 28.127 pg/ml respectively. The result reported here was different from that obtained by Legler and co-workers who found more TNF-α elevation in case of infection which might play an important role in innate immunity and host defense against bacterial, fungal, and parasitic infections [16] . In the present study, TNF-α peak level was achieved at 72 hrs and it was 31.957 pg/ml for the infected wound and the same conclusion was reported by Ritsu and co-workers who showed that TNF-α was detected in wound with peak level of 82 pg/ml on the third day of wound injury [17] . Furthermore, Mori and co-workers concluded a rapid variation in TNF-α concentration and this might be due to its short half-life (14 -18 minutes) [18] . On the other hand, the elevated concentration of TNF-α in the control wounds at 96 hrs (20.23 pg/ml) might be due to other reasons like viral hepatitis or urinary tract infection which lead to an increased proportion of proinflammatory cytokine [19] . Pathophysiological condition of wounds and secretion of macrophages are primed to stimulate the downregulation or upregulation of proinflammatory cytokines. Abnormal levels of TNF-α, IL-1β and IL-6 contributed to the progress of tissue necrosis and complications such as excessive inflammatory response [20] . Moreover, the concentration of IL-6 was detectable within 48 hrs and the peak level was seen at 96 hrs and the mean values of infected and noninfected wound were 183.43 and 88.69 pg/ml respectively. IL-6 value was decreased at 120 hrs ( Figure  5 ). The change pattern of IL-6 reported in the present study was almost similar to that obtained by Agay and co-workers who showed that IL-6 elevated on first day, and a second peak progressed from 3rd day to fifth day with concentration of 200 pg/ml at 96 hrs,. Serum IL-6 levels remained significantly higher than control [21] . Moreover, the present result was almost similar to that obtained by Divita and colleagues who showed proinflammatory cytokine (IL-6) is detectable after 24 hours of wounding and then the concentration decreased significantly in postoperative period on the 4th day. This might be due to significant tissue damage with very high rate of bacterial contamination which showed elevation of leukocyte and neutrophil counts causing high level of IL-6 [15] . In contrast, the data concluded in the present study were different from that obtained by Schaudinn and co-workers who concluded a case of IL-6 with no traceable amount was found in any sample of infected and noninfected (control) at 12 
Conclusion
Interleukin-1α (IL-1α) elevated after 24 hr of infection and then decreased.
Proinflammatory cytokines (IL-6) was detectable within 24 hr of infection. The highest concentration of IL-6 was seen with mixed bacteria and followed by gram negative bacteria and this might be due to lipopolysaccharide secretion caused an increase of IL-6 in blood circulation. Irregular changes were seen in TNF-α values with durations of patients stay in hospitals. The present study
showed that the interleukin-1α was decreased with stay in hospital and interleukin-6 increased among patients with acute-wound infections.
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Limitations
Single region data is not generalized. For this reason a survey of the whole area can reflect the whole region should be done.
